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Definition

Question

Phenomenon1: A fact or situation happens in the present or

“How to interpret
LANDSCAPE
PROCESS through
TIME by first-person
IMMERSIVE
NARRATIVE?”

current period, like this moment’s wind or this spring’s raining.
People usually have a sensory experience of the phenomenon.
Landscape Process: a. The phenomenon is extending and
changing through time. b. Nature tries to take back its space/land
verses human construction and expansion through natural
powers like tsunami, forestification. c. The landscape designer is
using ecological methods to recover or improve the environment.
Problems
Landscape process, whether through natural behavior or human
behavior, usually takes decades or even centuries to see its
impacts. For instance, the ice age2 iteration is about 100,000
year, and right now, we are at the end of a 10,000 year small ice
age period. It would be extremely hard for the public to envision
such long process and its impacts on personal life and city. As a
designer or decision maker, it is important to understand and
emphasize the issue of landscape process. Traditional media has
a hard time doing this. However, virtual reality as a new media
has unique qualities that could potentially represent and
communicate landscape process through time effectively.

1. Merriam-webster, “phenomenon”, Merriam-Webster Dictionary, https://www.merriam-webster.com/dictionary/phenomenon
2. Wikipedia contributors, “Ice Age”, Wikipedia, The Free Encyclopedia,https://en.wikipedia.org/wiki/Ice_age
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Relevance
a. Communicate and educate the public about local natural

Publics

disasters and the issue of sea level rise. Bring attention to how

Educator

Designer

as a data visualization tool to translate and communicate their

to think about what life is going to be and how they should

knowledge with landscape designers and publics.

behave in the future.
b. Help governor and decision makers better understand the
issues, and better understand corresponding design solutions,

NARRATIVE

effective visualized prototype model that could potentially used

dangerous and influential it is to a person or a city, and lead them

emerging situation so that they can pay more attention to these

IMMERSIVE

d. For scientists and engineers, immersive narrative is an

e. For educators and students, immersive narrative is a fun,

attractive, interactive educational program. It is a potential
system that could apply in local site that students are familiar
with.

so they can make wiser choices.
c. As a landscape designer, the immersive narrative is a strong

Government

Engineer/Scientist

setting that could locate design solutions in multiple

dimensions of time and space. It could representatively test
design solutions, and also enhance the credibility of design
through immersive experience and multiple time dimensions.

Student

Immersive Narrative as a Translator / Communicator among Different Fields

10

11

VIRTUAL REALITY
Immersive New Media for Future Design

Virtual Reality in design is a brand new media that designers start exploring in recent years. You
could see this same as photo printing technology in 1900s. When the design is married with new
media, it always creates new possibilities, energy or even new revolution. Virtual Reality has
unique qualities in the representation of time, space and sensation. It could potentially expand
the field of landscape architecture design.

13

Time Traveler: Interpreting Landscape Process Through Time by Immersive Narrative

“The process of the illustration was initially just to show an infinite
reflected perspective of a person proceeding to put on VR goggles /
display but then I realized the human element was missing. The image
of a human falling through the various levels of VR then strengthened
the concept and connection between oneself and the thought of falling within a virtual reality.” 2
-- Andrew Archer

Virtual Reality
Virtual Reality1 (VR) is an interactive computer-generated
experience taking place within a simulated environment. It
incorporates mainly auditory and visual feedback, but may also
allow other types of sensory feedback. This immersive

environment can be similar to real world or can be fantastical.
A person using virtual reality equipment is able to look around
the artificial world, move around in it, and interact with virtual
features or items.

1. Wikipedia contributors, “Virtual Reality”, Wikipedia, The Free Encyclopedia,https://en.wikipedia.org/wiki/Virtual_reality
2. Archer, Andrew. “Virtual Reality”, https://www.theverge.com/a/virtual-reality/tenyears

14
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Spatial Scale
Physical Reality

Virtual Reality

Fixed Human Scale

Flexible Alternative Scale

In the real world, people can only experience the space
by the fleshy body, which has limited size and form. In
the virtual world, the object could be anything: small
as molecule, ant, bird; large as giraffe, the solar, the
universe.

Le Corbusier Human Scale

16

Micro World, Alan Jaras

17
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Time Frame
Physical Reality

Virtual Reality

One Dimension One Direction

Two Dimension Multi Direction

Time is a very objective and strict concept in real life. Its
movement will not change no matter what. However, in
virtual reality, time could pause, could jump back, jump
forward, or even slowdown and speedup.

The Pass of Time, Black Crow

18

Time Travel, Maria Rom

19
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Hazard And Risk
Physical Reality

Virtual Reality

Passive Protected

Active Exposed

The danger is everywhere in the outside world. Human
creates constructions and rules to avoid danger in
purpose. In the city, we have always been protected
invisibly. Virtual reality provides an opportunity to reveal
these hidden dangers within a safe situation.

Raining Day, Unknown

20

Foot on the Lava Floor Because of Global Warming, Nattapong Wongloungud

21
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Regulation, Moral And Law
Physical Reality

Virtual Reality

Restrain

Extend

Regulation, moral and law keep our society running in
order and peacefully. However, it also limits human’s
emotion, imagination, and development. Virtual reality
could break the hidden boundary without the impact of
social order.

Captive, Todd Tarselli

22

Dream World, Artyom Chebokha

23
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Sensations
Mort Heilig, the father of Virtual Reality, created the first true
VR system: the Sensorama in 1962. This system is an
arcade-style cabinet with a 3D display, vibrating seat, and
scent producer.1 It is not only the simulation of reality but
first time trying to break the boundary between virtual and
real.
After half-century, with the new technologies boosting,
people keep exploring the new methods to enhance the
sensations of the human body. Virtual Reality Suite is one
sensorial device that integrates haptic feedback system,
climate control system, motion capture system and
biometric system.2

1. Heiling, Morton. “Inventor in the field of virtual reality”, http://www.mortonheilig.com/InventorVR.html
2. Teslasuit, “Virtual Reality Suite”, https://teslasuit.io/

24
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Design Evaluation System In VR
This system is designed to be an evaluation tool to test design
choose a

STORM

10 year storm

50 year storm

100 year storm

solutions by using the virtual reality system. However, it was

customize

not adopted since the thesis question shifting to immersive
representation instead of a testing tool.

Highest Flood: 11 ft

Highest Flood: 19 ft

Highest Flood: 22 ft

Highest Wind: 110 mph
Rainstorm: 0.12” Hg/hr
Duration: 9 hrs

Highest Wind: 132 mph
Rainstorm: 0.41” Hg/hr
Duration: 11 hrs

Highest Wind: 210 mp
Rainstorm: 0.80” Hg/hr
Duration: 18 hrs

Highest Flood: 11 ft
Highest Wind: 110 mph
Rainstorm: 0.12” Hg/hr
Duration: 9 hrs

Largest Wave: 4 ft

Largest Wave: 5 ft

Largest Wave: 7 ft

Largest Wave: 4 ft

choose a

DESIGN METHOD

Reinforce Barrier

26

BioDetention Pond

Reduce Flood: 8 ft
Reduce Wind: 2.2 mph

Reduce Flood: 2 ft
Reduce Wind: 1.8 mph

Reduce Wave: 2 ft
Reduce Rainstorm: 0” Hg/hr

Reduce Wave: 1.1 ft
Reduce Rainstorm: 0” Hg/hr

Green Buffer

Reduce Flood: 1 ft
Reduce Wind: 70 mph
Reduce Wave: 0.7 ft
Reduce Rainstorm: 0.02” Hg/hr

Downtown

Riverwalk

South Bank

Elevation: 3 ft
Density: 2.2 per/m2
Drainage Rate: 580 gpm
Water Hold: 18 k gal

Elevation: 3 ft - 10 ft
Density: 1.5 per/m2
Drainage Rate: 360 gpm
Water Hold: 60 k gal

Elevation: 4 ft - 6 ft
Density: 0.4 per/m2
Drainage Rate: 320 gpm
Water Hold: 20 k gal

choose a

SITE

Floating Community

calculate & generate an

Reduce Flood: 0 ft
Reduce Wind: 0 mph

IMPACT

Reduce Wave: 0 ft
Reduce Rainstorm: 0” Hg/hr

Impact Level I

Impact Level II

Impact Level III

Impact Level IV

Highest Flood: 8 ft
Highest Wind: 100 mph
Highest Wave: 2 ft
Rainstorm: 0.05” Hg/hr

Highest Flood: 16 ft
Highest Wind: 140 mph
Highest Wave: 4 ft
Rainstorm: 0.09” Hg/hr

Highest Flood: 20 ft
Highest Wind: 200 mph
Highest Wave: 7 ft
Rainstorm: 0.12” Hg/hr

Highest Flood: 25 ft
Highest Wind: 250 mph
Highest Wave: 12 ft
Rainstorm: 0.15” Hg/hr
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CHANGING CITY

City of Providence’s History and Future through Landscape
Process
A city is never a static object, but always changing in time. It is the history of relations
between human and nature. In other word, it is the human expansion against the
landscape process. This relation goes as a curving wave line, no one can dominate
forever. The City of Providence is the testing site of this project. It has complex relations
with landscape process through time.

29

Water and City Providence
The city of Providence is a historically vulnerable city It was
founded along the water. Then the water helps the city grow by
providing transportation and industries. Since the river is close to
the coastline and directly connect to the ocean, the city gets
frequently influenced by tropical hurricane and storm. With the
urbanization and construction of river infrastructure during the
20th century, such natural disasters truly impeded residents and
development.
The image is ‘A Topographical Chart of the Bay of Narraganset in
Province of New England’ drawn and printed on July 22nd, 1777.
It vividly shows how the original city layout fit in between the
water and topography. Comparing maps through, the city
reshaped the river and landforms, partly destroyed the local
ecological balance and resiliency, causing the city to be
vulnerable to the hurricane and storm.

31

A Bird’s Eye View of Providence 1895
The drawing is a supplement to The Providence Sunday Journal Feb
3rd, 1895. It shows the new railroad station and state house. The
carriage was still the most popular transportation than cars.

Downtown Providence in 1937
Water directly inserts into the downtown area. It did not have any
buffer zone or defend infrastructure for stormwater. Street car trails
extended through almost every street of downtown Providence. Public
transportations and private automobiles were booming during that
time.
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Historical Hazard Weather Impact
From 1871, Providence has more than 40 records of hurricane

“Climate change will likely spawn more history-making, culture-

impacts, which means, there will be a hurricane impact every

embedding storms as water temperatures continue to rise.

3.34 years(including brushes or hits), and it was directly hit by a

Scientists project an increase in hurricane intensity and a

hurricane every 18.38 years; hit by a major hurricane every 73.5

decrease in storm frequency as a result of warmer waters. So

years.

although that may mean fewer storms, the memorable

1

“People seemed to believe that
technology had stripped hurricanes of
their power to kill. No hurricane expert
endorsed this view.” 3
— Erik Larson, author of “Isaac’s
Storm: A Man, a Time, and the
Deadliest Hurricane in History”

behemoths like the ones below may hit more often.” 2

Future Vision
Sea level rise will impact all the coastal cities including the city of
Providence. In 2100, the water will rise about 10 feet. And by

1 |

2 | 3

2500, about 50 feet higher water will submerge the city.

“Anyone who says they’re not afraid
at the time of a hurricane is either a
fool or a liar, or a little bit of both.” 4
—Anderson Cooper

2030

2020

2010

2000

1990

1980

1970

1960

1950

1940

1930

1920

1910

1900

1890

1880

1870

Tropical Storm
Hurricane
Major Hurricane

1. Hurricanecity Database, “Providence,Rhode Island’s history with tropical systems”, http://www.hurricanecity.com/city/
providence.htm
2,3,4. Rhode Island’s Climate Challenge, “Hurricanes”, http://www.riclimatechange.org/changes_hurricanes.php
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Westminster Street from Eddy to Market Square under several feet of water after Hurricane Carol, August 31, 1954
38

A damaged ferry boat sitting in shallow water in Providence River, 1938
39

Construction and Destruction
Industries and constructions crowded along the Providence
River. In 1938, the hurricane barrier had not been built and
downtown Providence was extremely vulnerable to storm surge.
The hurricanes of 1938 and 1954 left vast devastation to property
and loss of human lives. To prevent a repeat of this unexpected
disaster, the city prepared to defend itself by building the Fox
Point Hurricane Barrier.

41
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Fox Point Hurricane Barrier
“The Fox Point Hurricane Barrier was constructed between 1960

“The Fox Point Hurricane Barrier consists of five main parts: river

and 1966 to protect the low-lying downtown area of the city from

gates, rock and earthen dikes along each shore, vehicular gates

damaging storm surge and floods. It has 3,000-foot long, and

along each shore where roads pass through the dikes, canal

located 750 feet upstream from Fox Point.”

gates at the west end of the barrier associated with the nearby

1

electric power station, and a pumping station to control the flow
of water.” 2

1, 2. Wikipedia contributors, “Fox Point Hurricane Barrier”, Wikipedia, The Free Encyclopedia, https://en.wikipedia.org/
wiki/Fox_Point_Hurricane_Barrier

42
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Aerial Map of Providence in 2018
Fox Point Hurricane Barrier is located behind the new I-95 freeway
above the Providence River. A new pedestrian bridge is under
construction at the middle segment of Providence River.

Predicted Plan of Providence in 2500
60 feet high sea level rise submerges most of the downtown area
and edges of the college hill area. Rooftops of the building become
separated small islands used for potential development.

TIMELINE SECTION

Cutting Time through Multiple Key Frames in Various Dimensions of
Space and Information

Timeline section integrates Downtown Providence’s history, landscape process data, and personal life
experiences. Three cuts are created to exam time in another dimension of information in the further
proposed immersive narrative.

49
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1635 – Great Colonial Hurricane of 1635

1938 - Hurricane of 1938, Providence submerged under nearly 11-foot storm tide

1636 – Providence founded by Roger Williams

2019 - Current year, the year of pig, end of a Zodiac circle

2100 - Downtown is abandoned since the rising water

1954 - Hurricane Carol, downtown Providence flooded

2060 - Hurricane barrier fails to protect downtown area

1966 - Fox Point Hurricane Barrier completed, first of its type in the U.S.
1868 - Beginning of Providence’s Golden Age

Climate model projection of the winter (December, January, and

1877 – Rhode Island School of Design is founded

250,000

253,504

Precipitation (inches)
Oceanic and Atmospheric Administration (NOAA 2016)

Average Precipitation

8

Sea Level Trend for Providence, RI # 8454000

2
57.5 in

0.30

40

4

1

52.0 in
50.2 in

0.6 in

46.6 in

0.4 in

0.8 ft

45.0 in

-0.15

-0.11 ft

-0.15 ft
-0.19 ft

-0.03 ft

-0.07 ft

2100

2060

2030

2020

2010

2000

1990

1960

1950

1940

1930

1920

1910

44.6 in

2

0.1 in

0
1900

0.00

Snow Fall

1.0 in

0.15

1890

1880

1870

50

Precipitation Prediction

4.6 ft

46.6 in

1.9 in

1.8 in

1980

68,904

6

2.1 in

station from 1938 to 2015. Source: NOAA Tides and Currents – Mean

0.45

Annual Precipitation

Average Sea Level Rise

Sea Level Rise (ft)
Historical sea level rise trend at Providence, Rhode Island, tide gauge

104,857

Population

Sea Level Rise Records

1970

100,000

1635

166,358

3
60

2510 - Sea level reach to 60 ft high

12
10

192,721
158,275

50,000

Island, tide gauge station for the Intermediate GMSL scenario (1 meter)
under six different climate change scenarios.

11.2 ft

4

150,000

2509 - New floating downtown is open to public

NOAA projections for relative sea level rise through 2100 at Rhode

1994 - Waterplace Park opens and debuts

220,163

70

200,000

5

231,927

Annual precipitation at Providence, Rhode Island. Source: National

Sea Level Rise (ft)

1986 - Providence River Relocation Project begins

February) annual snowfall in Rhode Island or Massachusetts to 2100.
Source: United States Geological Survey (USGS 2016)

Data via US Census (2017 ACS 5-Year Survey)

2510

Population (person)

Snow Fall (inches)

1914 - Johnson & Wales University is founded

Tropical Storm

-0.01 ft

Hurricane

42.1 in

Major Hurricane

-0.30

1865 - 1918 Alexander Franklin James

30

In the next chapter of the narrative, the story of James is
set in the present 2019. Jumping in the story, we will look
back to 1938, which is the year of great hurricane and peak
population, and look forward to 2509, where 60 feet height
water will submerge the whole downtown area.

1892 - 1946 Robert Franklin James
1914 - 1999 Jesse James
1942 - 2032 George James
1972 - 2070 Will James
1992 - 2100 James James
2020 - 2133 Adam James

2510 - 60 ft Raised Water Submerges the Whole Downtown Area
1777 - Providence Perspective

1952 - Snow in Downtown Providence

2019 - Eddy St and Westminster St in Downtown Providence

50

1938 - New England Great Hurricane Hit Downtown Providence
1970 - Westminster St in Downtown Providence

51

NARRATIVE

A First-Person Story about James’ Life and
Landscape Process in Providence
A narrative is a powerful tool for a designer to communicate
design with publics. It is also a guide leading people into the
proposed situations. This project will use comic drawing as
the narrative tool to introduce the landscape process issue in
Providence and guide the audience to the multiple proposed
immersive environment.

53
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My name is James James. I am living in Providence
which is my hometown since my grgrgr..great
grandpa. (P50, James family timeline)
I am working at Downtown. My office is about 20 min
walk from my house on the College Hill.

Good morning,

Morning, James.

boss!

The alarm wakes me up, today is
Wed Sept 21st, another workday.
I look out the window. Such a
lovely weather.

54

Wow, that is the same date with
today! It maybe a lucky day!

55
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Hurricane will hit Providence

Great! Maybe I don’t need to

Don’t worry, James! It wont

tomorrow, please be prepared.

work tomorrow.

impact our business...

When I was a kid, my grandpa always talked
about stories when he was young and working at
Downtown Providence. How bad the hurricane was
when there was nothing to defend...

Since we build the hurricane barrier in 1966,
the hurricane would never hurt us at all.

56

Time goes by. It is afternoon.
The sky becomes cloudy and starts to rain.

57
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1

Old Story

With this memory, I just fall in sleep since the lazy weather.
And I have a weird dream about the old story.

Wake up James, how could you sleep on
work again? Time to take off the day now!

And how booming the downtown is before the
1938 great hurricane.

58
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2

Way Home
The downtown would be a huge lake. Isn’t
that cool?
I leave the office, walk on the street of downtown, and
think about how to spend the night with my friends.

Hey James, look at this news. What the
world would be at that time?

The land must be pricey, I don’t trust my gr
grgr..eat grandchild could afford living on
the ground.

3

Lucid Dream

In 2100, the water will rise

about 10 feet. The Current

hurricane barrier will fail

to defend the rising water.

And by 2500, about 50 feet

height water will submerge

the most of the city.
60

The night is late now. I am laying on my bed with sleepy head,
and cannot stop thinking about the future Providence.

61

IMMERSIVE
Virtual Environment through Multiple
Dimensions of Time and Space

Three different scenes were created along with the first-person
narrative story. These three scenes represent three different
temporal and spatial dimensions. They also overlay the dynamic
real-time information and long-term historical data comparison to
better interpret the issues of landscape process.

63
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In 1938, downtown Providence was booming with economy and
population. It has much more pedestrian on the street; more various
types of street store, and busier public transportation.
In the VR scene, each people on the street has its own words talking
about the 1938 Great Hurricane in Providence. You can interact with
these characters and listen to their stories once you walk close to
them.

66
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The luxury private car became popular and the sign of fortune in
1938. Carriages were rare on the street at that time. Street car was an
identical public transportation in Providence. Almost every street in
downtown has rails of street car.

68
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2019 is a peaceful year in Providence. The modern type of space with
fancy street furniture seems to be the standard of any post-industry
city. Full of private cars parking along the street. There are not many
pedestrians on the street in normal days. However, it starts borrowing
more green into the artificial construction space.

72
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In the proposed virtual environment, hidden information and data are
revealed and located in the three-dimensional space corresponding
to the specific elements. For example the real-time location of the
character, building plan and facade details, sea level rise data infograph, street store brands...

74

75

Time Traveler: Interpreting Landscape Process Through Time by Immersive Narrative

76

77

Time Traveler: Interpreting Landscape Process Through Time by Immersive Narrative

Water has been submerged most of the buildings in downtown
Providence in 2509. Rooftops become alive by developed as new
habitats and rooftop bars. A new floating downtown just opened to
public right above the previous Providence river. New downtown
maintains the major functions of old downtown: an augmented reality
mall, luxury underwater hotels, and a cyber financial center.

78
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The old downtown becomes a famous must-see underwater tourist
site. People can dive or take underwater public transportation to
explore the history of old downtown. New species of ocean creature
take over the whole space that previous was booming with human
civilization and development.

80
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PUBLIC ENGAGEMENT
Methods to Invite People to Participate in the Project

Between the project and final goal, there is a huge gap about how to achieve. Landscape architect as an advocator has to
consider public engagement strategies beyond design. It is an essential step to connect design with target groups.
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VR Interactive Station in Providence
Tourist Center and Water Fire Events
Permanent VR interactive station could build in Providence
tourist center; the temporary mobile station could be used
during the water fire events.

84

Free Comic Brochures
Free printed brochures will be given away. Through firstperson narrative story, it leads people into the situation and
brings the awareness of the issue.

85

Time Traveler: Interpreting Landscape Process Through Time by Immersive Narrative

Feedback and Survey Questionnaires

Collecting Potential Design Solutions

After they experience the immersive narrative presentation,
a survey will record what they feel and what they think. The
feedback will also indicate how much they understand the
issue through the experience, and how effectively this tool
can communicate comparing to traditional media.

The project will guide people to imagine the future scenario
situation, then collect ideas from public and designers, and
select interesting and feasible solutions to be modeled in
the immersive narrative. In the end, the project will show the
design work to the public again and collect feedback.

86
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CONCLUSION
Project Reflection and Future Development
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Conclusion
Landscape process impacts our world and daily life slowly,

process in between instead of the end results. Second, the

through wearable devices like a glasses or directly through

silently, and powerfully. As a human living in present, struggling

proposed content in the virtual scenes could be more inclusive,

holography technology. These could potentially create a new

for life at the moment, it is extremely hard for us to understand

especially for the future scene. Showing multiple potential

profession - Virtual Landscape Design. There are always worries

and pay attention to what happened in the past, and what would

scenarios would be more convincing and inclusive. Third, the

and debates about embracing such new technology. However,

occur in the future. The landscape architect is an essential role to

format of narrative could be potentially integrated into the

looking through history, we keep moving forward: the debates

communicate and emphasis such problem to public. Virtual

immersive scenes instead of showing the narrative story and

were gone, but the new world and new life habits were adapted.

reality as a new design media has unique qualities could

virtual environment separately. Then, the content of narrative is

Landscape architecture is a field usually delayed with the

potentially represent such problem effectively comparing to

weak and plain. It could be much more creative and imaginative

movement of the rapid changing world. We should be more open

traditional media. This project mainly experiments the

as a fiction, and organized through the typical story structure:

and optimism to such emerging situation. Actively changing and

possibilities for interpreting landscape process by the innovative

opening, developing, changing and concluding. Last, the

experimenting may be the best way to avoid being eliminated or

solution of using the immersive virtual environment and first-

immersive interaction could be enhanced through altering the

to revitalize the field in the future.

person storytelling.

results according to the audience’s choice and behavior in the
first-person immersive narrative. It would be a great tool to

As the result of this project, the comic narrative has successfully

educate how people should behave under such situation.

guided the audience to the situation and implicate the issue of
landscape process; the three immersive scenes bring the

As a landscape architect, this project is an exciting experiment to

audience a fresh sensory experience and reveal another

marry the traditional landscape with new technology and new

dimension of information related to space and changes through

media. It actually expands the definition of landscape and

time. The result proves immersive narrative is an effective

creates another dimension in landscape design. In this project,

interpretation tool to communicate and emphasis the landscape

virtual reality is a media could embed much more information

process issue to the public.

about sensation, experience, and environment. It also can
spatialize the abstract data into the dimension of the immersive

However, the experiment still has drawbacks and huge potential

world. Apart from the technology gap, there is no reason not

to improve. First, the three immersive scenes are limited. They all

embracing such a powerful tool for future landscape design. I am

represent the extreme situations in the different timestamp, but

imagining, in the next 20 years, the landscape design would be a

not the gradual change of nuance, or smooth transition of time. It

mixed world, where virtual dimension overlays the physical

would be stronger if the project can represent the changing

space, and people can sensory experience and interact with
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